


















Kaluza-Klein: The Schwarzschild Solution in 3 Space and N Time Dimensions
Dmitriy M. Palatnik
6400 N. Sheridan Rd., 2605, Chicago, IL 60626
In this note the Schwarzschild solution is constructed for 3 space and N time dimensions. Solution,
by construction, possesses symmetry with respect to rotations in time volume.
PACS numbers: 04.20, 04.50
I. ROTATIONS IN TIME PLANE
In the paper [1] authors obtained spherically-symmetric solution for metric for two-dimensional time in frames of
Kaluza-Klein theory. For interval they obtained,




















dr2 − r2(dθ2 + sin2 θ dϕ2) . (2)
(Unfortunately, the authors dropped factor 2 in term 2P
r
dudt in (1).) Here u and t are time coordinates (speed of
light c = 1), and R, G, C, and P are constants, satisfying relations,
R = G + C ; P2 = GC . (3)
Substituting P = √GC (where the square root takes any of two signs) in (1) one obtains,
dS2 = dS2∗ + dt








Consider rotation in time plane,
t = cos τ t˜+ sin τ u˜ , (5)
u = − sin τ t˜+ cos τ u˜ . (6)




G cos τ +
√
C sin τ , (7)√
C˜ = −
√
G sin τ +
√
C cos τ . (8)
Note, that under rotation (7), (8),
R˜ = G˜ + C˜ = G + C = R . (9)
From (3) it follows,
P˜ = P cos 2τ + 1
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one obtains for interval,





dt˜2 + du˜2 , (12)
2and in (12) one recognizes standard Schwarzschild solution in 4-dimensional spacetime plus additional time dimension,
which doesn’t contribute any terms in Einstein equations. One may interpret ‘time-trek,’ u˜ = const., as motion in time
of uncharged black hole, and rotations, inverse to (5), (6), correspond to situation when black hole has momentum
along both time coordinates, t and u, which in Kaluza-Klein theory corresponds to motion of charged object. In other
words, if one observer (coordinates t˜, u˜) sees uncharged object (black hole), then another observer (coordinates t, u)
sees the same object as electrically charged. These observations give insight how to construct analogous solution in
the case of N time dimensions.
II. SOLUTION IN N TIME DIMENSIONS













dr2 − r2(dθ2 + sin2 θ dφ2) . (13)
Here uk, k = 1, 2, ..., N are time coordinates, δik = diag(1, 1, ...., 1);
√
mk = ±√mk is assumed to have any of both




i u˜k ; u






























dr2 − r2(dθ2 + sin2 θ dφ2) . (17)
Evidently, (17) is a solution of Einstein equations.
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